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PRODUCIBILITY FROM CONCEPTUAL DESIGN TO SHIP CONSTRUCTION

lan S. MacDougall
Director
A&P Appledore Limited
Newcastle upon Tyne, England

ABSTRACT

Producibility concepts may be applied in a variety of ways. Three main
classifications are identified:

1. At the conceptual design stage
2. At the design development stage
3. As a method of reducing operational costs by removing work
content, shortening the construction time and rationalizing
material requirements of existing designs.
This paper reviews the effectiveness and likely benefits to be gained from
these three approaches and examines design engineering, production engineer-
ing, facilities engineering and personnel engineering as applied at these
three levels.
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Figure 2
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Figure 8
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Figure 9

e

R ——

. 6

[

—— o

|

e0C

Lo

G 6

—
N

5

1 &

e s

s

20mim TK.
)

.
s

X
b= g

e o

s W TN
PS ~ A
-

7

20 mm THK
|
|
i 17
;f:/}

20mmTEK.

532



£l LT

DIFFICULT ACCESS

DECK

Figure 10

~_

NCT TOC

DFFIZ.LT A5 CRAWKN

D

2MCST MPCSSIBLE
n‘TmSPCSUQL__,,.jj
1

PLATED RYCC=ze CETAL

D

v

4

VIRTUALLY MPCSSIBLE

VERY EASY

533



OPERATIONAL CHARACTERISTICS

TO SPECIFY
-material requirements
~quallty standards
-equipment performance

criteria
TO PROVIDE

~technical data

-matecial

\—

ENGINEERING——

matched

to production capability

requisitions

Figure 11

SHIFBUILDING

—~OWNER——————

TO STATE
~-mission teguirements
-vessel gerfcrmance

-outiine ctgecification
TO AGREE
-~ delivery date

~qualily requirements

-price

OF

\—

\

(—COMMISSIONING\

TO CONDUCT
-inspections
-tests

~triajls

WITHIN
-contractuval agreement
~company quality

standards

~programmes & schedules

_/

TO SPECIFY
-~delivery dates
-resouyrce requiremerts

-allocation of budget

TO PROVIDE
-work definition
~schedules
-budgets

-forecasts

\.

~CONTROL——————

a3

)
>

il

J \

~PRODUCTION—

TO PRODUCE
-components
~assemblies

wvessels

WITHIN
-bHudget
-schedule

-quality specification

J

~PURCHASING—
TO PROCURE
-materjals
-equipment

-services

TO SATISFY
-requisitions
~quality standards

=schedutes

L-budgets

534



—-———
- ~a

d ~

7 ~

’ STEEL \

’ \
I MATERIAL }____{>

\ SUPPLY /

OUTFIT

MATERIAL

WAREHOUSE

7
/ OQUTFIT N\

/ .
1 MATERIAL

\ .
. SuPPLY
~ rd
~ ’/

T ——

- -
Y ouTFIT \\
i\ EQUIPMENT
\\\ SUPPLY //
~ //

~
—_——— -

PRINCIPAL PROCESS

RELATIONSHIPS

Figure 12

STEEL
STEEL )
—_—> COMFONENT
STOCK
HMANUFACTURIN

OUTFIT STEEL

MANUFACTURING ASSEMBLY

INTEGRATED

OUTFIT

ASSENMBLY ASSEMBLY

VESSEL

EQUIFPMENT

CONSTRUCTION

WAREHOUSE

VESSEL

TRANSFER

SYSTEM

VESSEL

| >{COMPLETION AND

COMMISSIONING

535



9€g

8-hales_drill_

CARGO PiPE_SUR-ASSEMBLY.

320 L.
]

Jonmdl.g’ S

i -1.. m—ee

DE TAIL. OF PIPE SUPPORT ARACKETS

Pipe. Bracket Supports are_welded_in pasition.
and, pointed at the same_{ime_as.the Main Deck

DETALOF U:HOLT.

PR

i G)\ Part No| Oty | Material Dimensions
H _ i 1 L |m.s. pipe 500diax 6000long
Hl AR "" R R i PRAEEEN AR R SANEASE I %q 2 4 Coupling
P \ ‘ ‘ ' yro 3 | 3 [1004100x2rs0] 3200 long
} Main Deck 7 9 . 750 tong
i E[-EVAT_ION. -~ 5 12 | ms, bar 25dia x1550!ong
Pump Room Q) (_) ) 6 6 12 | m.s.washer | 25 nom. dia,
@Vlkmg Jobnsm_Coup_llr_\g, 7 12 | ms. nut M24 thread
e e, BO00(scmnolel N7 8 | 12 | ms.lock nut| M2 thread
1000 2000 . 2000 moo LISTED FOR ONE_SUB-ASSEMBLY TOTAL
T "'T""" R T NUMBER_REQUIRED ~ .
[ I iq NOTE
) (U ISR SR IR | 6000 _length {item 1) can_be_gltered to_suit
[_J i A s | the customers specific requiremants
T T T T LN —— [ i o
. | | B
R | DU . BESN | A | '
.-EL S S — Main Deck |
| — " {Timsh pumlcd)
J i 17 ‘—
Note! 1250 I 1250
PLAM_YIEW,

€1 a4nbLy



Figure 14

Shp NC Bws e NO Wors Slation

32 3201 Major Sub

Assembly

ors/o/2e

8/2/2¢

OIsl2/eE

os/o e

L5002 \ .
crs/a/28 %% !
i = i
i 2 i
H .
4 1
58,/55¢
g ;
. i
i i
Und NE Sus Assemziy ho | DesCricion e gt Joint Lencth
o C/505 DOURLE BOTTOM CENTREUNIT - DUCT KEEL 39727 [oum 23.00
PartNo [€/SI0 | s (CHIGE3PICLON-IBS } ] 1 1
Qty 6 e I 1 by i ! ! ' i
Part No { { i ! i .
oty | | 1 i ! I J

]_!’fo;;ress

| UNIT ASSEMBLY

537



N—r

3

)
~— N— —

TABLE 1
DESIGN CONSIDERATIONS

Operational requirements study.
Principal dimensions selection.
Body plan.

Form variation.

Hydrostatic calculations.

Main dimensional analysis.
Freeboard.

Subdivision.

Propulsion system.

Capacity calculations.

Preliminary selection of equipment.
Machinery component selection.
Electrical component selection.
Weight and C.G. calculation.

Trim and stability calculation.
Damaged stability calculation.
Strength calculations.

Speed prediction.

General arrangements.

Machinery systems balance calculations.
General arrangement of engine room.
Pipe systems.

Electrical systenms.

Technical specification.
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TABLE 2

PRODUCIBILITY CONSIDERATIONS

Principal Dimensional Check

Launch/float out.
Navigation.

Crane cover and clearance.
Ground/dock loading.

Vessel Characteristics

General arrangements.
New/unknown type.
Construction philosophy.
Zone configuration.

Special technological requirements.

Structural configuration.
Hull form.
Supplier/subcontract content,
Technical interdependence.
Modularity and standards.
Balance of work content.

Facility Characteristics

Berth/dock dimensions.

Tidal influence.
Accessibility.

Levels of technology employed.
Human skills.

Working practices.

Resource balance.
Manufactured products.
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Table 2 cont*"d

- Material storage.

- Crane capacities.

- Internal transport.
- Material dimensions.
- Standards.

- Production capacity.

d) Assembly Philosophy

- Steel.

- Outfit.

- Pipework.

- Engineering.

- Electrical.

- Subcontract content.
- Painting.

- Zone outfitting.

- Block breakdown.

e) Manufacturing Philosophy

- Standards.

- Range of products.

- Modularity.

- Material definition.

- Jigs and tooling.

- Technical information.

- Balance of manufacturing resources.
- Subcontract content.

D Planning and Control

- Programme and cost.

- Sequence of work.

- Work content analysis.
- Productivity.

- Sensitivity.
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Figure 15
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